This paper attempts to investigate the effects of banking regulation on asset quality.
Introduction
Early attempts to measure banks' performance using CAMEL approach abound in the literature from Beaver (1966) and Altman (1968) to Maishanu (2004) , Wirnkar & Tanko (2008) , Tatom & Houston (2011) and Njoku (2012) .
CAMEL approach rates the performance of banks along five key dimensions: capital adequacy, asset quality, management, earnings, and liquidity. Most efforts focuse on capital adequacy, liquidity, and earnings. Capital adequacy and liquidity deserve their importance as regulatory constraints, while earnings deserves its importance as a major objective. Asset quality and management have less attention from scholars in this field, while asset quality is a main indicator of "management quality" and management is behind good and bad decisions that affect other CAMEL aspects.
The motivation of this paper is based on two points:

The lack of papers concerning with asset quality, compared with other CAMEL aspects. Addressing CAMEL as CLEAM reflects the importance of each component (from academic and practical perspectives) in descending order. So, this means that asset quality is the second uncovered components.
The importance of asset quality as a main determinant of earnings and a main output of credit decisions. This could be noticed by comparing non-performing loans ratios of the first category (ranged from 7.18% to 7.28%) with those of the second category (ranged from 2.03% to 2.93%).
The importance of asset quality may motivate the analysis of its regulatory determinants. This paper tries to investigate the effects of banking regulation on asset quality where banking regulation is measured by "response to Basel implementation" according to FSI survey on July 2013.
The paper is arranged as follows: after this introduction, section 2 addresses the recent developments in banking regulation. Section 3 reviews research literature that has concerned with "banking regulation" and "asset quality", while Section 4 explains how to measure research variables and investigates how to test the research hypothesis. Section 5 illustrates the empirical work, and Section 6 summarizes the paper and provides remarks about conclusions.
Recent Developments in Banking Regulation
Capital of banks has been related to risk, for the extent that make us see that the function of capital in banks is to absorb banking operations risks. As financial intermediaries, banks have, not only their risks, but also risks of other firms.
In the early seventies of the last century, many banks had been bankrupt, and many others had not acceptable levels of capital adequacy. For these reasons "Basle Committee" aimed to develop a unified standard for measuring bank capital adequacy. Basle accord began in 1975, and was modified in 1983 under supervision of International Settlement Bank. In Dec. 10, 1987, the Committee decided that capital adequacy ratio should be 7.25% as a minimum at the end of 1989, and 8% at the end of 1992. The Committee determined the components of the ratio, where its numerator includes core capital and supplementary capital, and its dominator includes 4 categories representing 4 levels of risk (Sinkey, 2002, p. 271) , where each level was weighted according to its level of risk, from 0 to 20%, to 50%, to 100% as risk level increases.
In 1993, the Committee suggested to add a third category to the capital. This category includes subordinated debt, which cover market risk only through issuing bonds at a rate exceeding the market rate. In Dec., 11, 1995, the central banks governors of the G10 accepted this agreement, and decided application before 1998. It seems that the first ratio issued in 1988 hasn't been sensitive to banking risks, even after modification of 1998. This leads "Basle ΙΙ", which includes 3 major dimensions: the first is the minimum requirements of capital, the second is the auditing control, and the third is market discipline (Saunders & Cornett, 2003, 524; Pujal, 2001, pp. 36-39) . Spina (2013) elaborates how Basel III presents substantial improvement upon previous versions by requiring an increase in the quantity and quality of capital. Although the nominal capital requirement continues to be 8% of risk-weighted assets, as in Basel I and II, the new rules specify that at least 75% of the total capital must be Tier 1 Capital, thus 25% in Tier 2 Capital (as opposed to 50/50 prescribed in previous versions). Furthermore, Tier 1 is divided into two categories, Common Equity Tier 1 (at least 4.5 % of a bank's RWA), and Additional Tier 1 (generally preferred stock and additional paid-in capital that otherwise does not satisfy the criteria for Tier 1).
Basel III introduces a new global framework for liquidity regulation. One part of this framework is the liquidity coverage ratio (LCR), which requires banks to hold sufficient high-quality liquid assets to survive a 30-day period of market stress. Beck.& Keister (2013) Empirical literature on banking regulations and banking stability has taken two main directions. The first is called implicit-fragility method that uses implicit measures of fragility such as: the ratio of non-performing loan on the total asset, bank stock price volatility, and the ratio of risk-weighted assets to total assets; while the explicit-fragility method uses the occurrence of a systemic banking crisis in a given economy as an explicit measure of instability. These two methods differ also in terms of econometric techniques that they use for their estimations. The implicit-fragility method relies mainly on simultaneous equation models, and on the survival and/or hazard models; while the explicit-fragility method relies on the discrete regression model such as logit or probit in the context of panel data (Tchana, 2008, pp. 33-34) Schinasi (2004) addresses that financial stability relates not only to the absence of financial distress but also to the capability of the financial system to limit, contain, and deal with such situations. Schinasi (2006) addresses "stability" as the ability of financial system to resolve systemic risks. He argues that financial system is stable if the system is capable to perform three key functions: 1) allocation of resources from savers to investors; 2) assessment, pricing, and allocation of financial risks and 3) absorption of financial and economic shocks.
Banking regulation aims at enhancing financial stability, and this is why, many global, regional and governmental bodies are established for its promotion. The Financial Stability Board (FSB) is established to address financial system susceptibilities and to drive the development and implementation of strong regulatory, supervisory, and other policies which enhance financial stability. Also, the Financial Stability Forum (FSF) has been set up by the G-7 in the wake of the Asian crisis in 1999, with an expanded membership (drawn mainly from the G-20).
In US, the legislation Restoring American Financial Stability Act of 2010 focuses on how to promote the financial stability. The UK Financial Services Authority (FSA) requires stricter capital rules than those proposed by the Basel Committee on Banking Supervision (BCBS). The European Central Bank (ECB) is in charge of monitoring and assessment of financial stability. Presently, the Committee of European Banking Supervisors (CEBS) provides regular bank sector analysis, performs assessments on banking risks, to be reported to the European Union political institutions.
Literature Review
This section tries to present some of previous work, which has been conducted in two fields: 1) banking regulation and 2) asset quality.
Regarding banking regulation (of individual banks), Barth et al. (2008) presents survey information on bank regulations in 142 countries and shows that meeting capital requirements doesn't necessarily enhance stability or efficiency. Demirgüç -Kunt & Detragiache (2011) uses data for more than 3000 banks in 86 countries and addresses that compliance with the Basel core principles doesn't affect bank risk measured by Z-scores.
De Nicolò et al. (2011) analyzes the impact of capital regulation, liquidity requirements and taxation on banks' optimal policies and metrics of efficiency of intermediation and social value. Results indicate that mild capital requirements increase bank lending, bank efficiency and social value relative to an unregulated bank. Also, Vol. 7, No. 7; 2014 findings show that liquidity requirements reduce bank lending, efficiency and social value significantly.
Banking regulation aims at enhancing financial stability that may affect banking market structure. Literature -in this context -elaborates regulatory effects, not only at for individual banks, but also for the banking system.
Regarding banking regulation (of banking systems), Schaeck et al. (2007) Concerning with Asset Quality, Acharya et al. (2009) shows that market freezes depend on how information about asset quality is revealed. They illustrate that when there is a constant probability that "bad news" is revealed each period and, in the absence of bad news, the value of the assets is high. By contrast, for the "good news", the value of the assets is low.
Beck et al (2013) uses three indicators of asset quality: 1) maturity matching, 2) loan loss provisions, and 3) non-performing loans. As indicators of bank stability, the paper uses 1) maturity matching, the ratio of liquid assets to deposit and short-term funding to assess the sensitivity to bank runs. 2) equity to assets ratio, and 3) return on assets. The paper analyzes the differences in efficiency, asset quality, and stability of Islamic and conventional banks across a sample of 22 countries with both types of institutions during the period from 1997 to 2010. Empirical estimations show that Islamic banks are less efficient, but have higher intermediation ratios, have higher asset quality, and are better capitalized than conventional banks. Swamy (2013) investigates the determinants of asset quality of Indian banks using panel data for the period from 1997-2009. The findings of the study show that asset quality is affected by industry characteristics, macroeconomic conditions, size and ownership of banks. Pastory & Mutaju (2013) investigates the relationship between the capital adequacy and asset quality of commercial the banks in Tanzania, using panel data from 33 banks in the period (2006) (2007) (2008) (2009) (2010) (2011) . The findings indicate that capital adequacy has a great influence on the asset quality. The increase in capital ratios has sometimes reduced the asset quality productivity and in most cases the levels of non-performing loans and non-performing asset have been increased with the increase in capital ratios.
Comparing with previous work, the current study tries to: 
Data Description and Hypotheses Developing
Required data regarding "banking regulations" indicators are collected from FSI Survey-Basel II, 2.5 and III Implementation (www.bis.org/fsi/fsiop2013.pdf). Tables (3) , (4) and (5) show these implementations in 2 categories (final rule is in force and otherwise) while the original report categorizes implementation into 5 categories (Final rule in force, Final rule published, Draft regulation published, Draft regulation not published, Not applicable). NPLoans denotes "bank non-performing loans to gross loans" as an indicator for "Asset Quality" and it's measured by dividing non-performing loans on gross loans, according to database of World Development Indicators, published by The World Bank http://data.worldbank.org/indicator/FB.AST.NPER.ZS. This paper aims at testing the following main hypothesis: There is no significant effect of "Basel requirements" For each of "Basel requirements" implementation, the null hypothesis H0 could be shown as:
The alternative hypothesis Ha could be shown as:
2) Regarding implementation of Basel 2.5: NPLoans = α + β 9 RevP1 + β 10 SupplP2 + β 11 RevP3 + β 12 MktRisk (4)
For each of "Basel requirements" implementation, the null hypothesis H0 could be shown as: 0 (where n = 9, 10, 11, 12) 
The alternative hypothesis Ha could be shown as: 0 (where n = 9, 10, 11, 12) 
3) Regarding implementation of Basel III: 
For each of "Basel requirements" implementation, the null hypothesis H0 could be shown as:
β n = 0 (where n = 13, 14 to 17)
The alternative hypothesis Ha could be shown as: 
Results of Empirical Study
Required data include the implementation of banking regulations (14 items, shown in table 6) and asset quality (measured by non-performing loans ratio) during the period from 2006 to 2012. This has been conducted for a sample of 14 countries, where the first group includes Egypt, United Arab Emirates, Kuwait, Lebanon, Morocco and Mauritius, the second one includes Bosnia and Herzegovina, Norway and Serbia, the third one includes Chile, Peru and Panama and the fourth one includes New Zealand and Philippines. To test the research hypothesis, step-wise regression analysis has been conducted and provided the following results, as shown in table 7: Table 7 . Effects of banking regulation on asset quality (asset quality categories)
High-asset quality category Low-asset quality category All sample Item 0.024 Each cell contains the estimated parameters, with t-value between brackets, where * denotes p-value of 10%, ** denotes 5% and *** denotes 1%.
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 For all sample: results show significant effects of AMA and Conserv at p-value of 0.01 and of C-cycle at p-value of 0.05.
 For different asset quality groups: results indicate that asset quality of low-asset quality category may be affected by SA and Conserv at p-value of 0.01 and of C-cycle at p-value of 0.05 and by AMA at p-value of 0.05. Besides, results show that asset quality of high-asset quality category may be affected by SA and BIA at p-value of 0.01 and of P2 at p-value of 0.05.
Results don't seem to be robust, when comparing findings of all sample with those of high-asset quality category, while they seem to be robust for those of low-asset quality category, for AMA and Conserv effects.
To check the robustness of these results, the analysis has been conducted for 4 geographical groups, as summarized in table 8. Each cell contains the estimated parameters, with t-value between brackets, where * denotes p-value of 10%, ** denotes 5% and *** denotes 1%.
Testing the significance of the effects of banking regulation implementation on asset quality could be illustrated as follows: Asset quality is measured by "bank nonperforming loans to gross loans" according to The World Bank database regarding World Development Indicators, while banking regulation is measured by the "response to Basel implementation" according to FSI survey of July 2013.
Results indicate that implementation of SA "Standardized Approach" and Conserv "Capital conservation buffer" may affect "asset quality" for low-asset quality countries (Middle East & Africa and Europe & Central Asia groups), while implementation of BIA "Basic indicator approach " and P2 "Pillar2" may affect "asset quality" for high-asset quality ones (Latin America & Caribbean and East Asia & Pacific groups). So, results show that low-asset quality countries should concern with implementation of "Standardized Approach" and "Capital conservation buffer" while high-asset quality ones should concern with implementation of "Basic indicator approach "and "Pillar2".
"Standardized Approach", "Basic indicator approach "and "Pillar2" are techniques of Basel 2, while "Capital conservation buffer" is a tool of Basel 3. So, there is no evidence about the significance of Basel 2.5 techniques in enhancing asset quality. This point needs to be more elaborated using a larger sample and more robustness checks.
According to the results, implementation of "Standardized Approach", and "Pillar2" may enhance asset quality, as it reduces non-performing loans ratio, while implementation of "Basic indicator approach "and "Capital conservation buffer" may raise non-performing loans ratio. This point seems to be confusing and needs to be more elaborated using a larger sample, as applied on country level. This may encourage to elaborate regulatory effects on both of capital adequacy and asset quality. Does regulation enhance both of them, or there are some conflicts. If the same banking regulation has a positive effect on capital adequacy and a negative one on asset quality (or vice versa), it may be another story.
There is no evidence about the effectiveness of "Pillar 3" in enhancing asset quality. The effectiveness significance of "Pillar 3" needs to be rechecked using a larger sample and more robustness checks. Besides, this point could be elaborated in terms of the potential impacts of "Pillar 3" on other financial indicators, such as financial stability and systemic risk.
